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Abstract
Background Citalopram and escitalopram can both induce dose-dependent QT prolongation. The risk of arrhythmia may be 
increased with concomitant use of other drugs that induce QT prolongation. Objective To evaluate the prevalence and impact 
of pharmacist interventions on the combination of citalopram or escitalopram with other drugs that induce QT prolonga-
tion. Setting A French hospital with 517 computerized beds. Method All cardiac adverse drug reactions (ADRs) related to 
citalopram or escitalopram reported to the French pharmacovigilance database (FPDB) were analyzed. Then, over a 6-month 
period, all computerized prescriptions including citalopram or escitalopram and drug–drug interactions (DDI) were analyzed 
by pharmacists using a computerized provider order entry system (DXCare®, Medasys). Results Only 27 cardiac ADRs related 
to citalopram or escitalopram were reported in the database. Among the 57,857 prescriptions and 2116 contraindicated DDIs 
(3.7 %) that were analyzed. 444 DDIs (0.8 %) were considered to be clinically relevant by pharmacists and physicians and 
168 (i.e., approximately 30 %) were related to a combination including citalopram or escitalopram. Most of the prescriptions 
related to DDIs including citalopram or escitalopram were discontinued in response to a pharmacist intervention when initi-
ated during the hospital stay. Conclusion A high number of hospital prescriptions including citalopram or escitalopram with 
another QT-prolonging drug occurred, highlighting the importance of involvement of clinical pharmacists in prevention of 
potential ADRs related to such contraindications.
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Impacts on practice

•	 Practitioners should be aware that a high prevalence of 
combinations of citalopram and escitalopram with other 
drugs that induce QT prolongation can occur during hos-
pitalization.

•	 Pharmacists must identify contraindicated drug-drug 
interactions and assess if they are clinically relevant.

•	 Spontaneous pharmacovigilance reporting by practition-
ers and pharmacists on the clinical effects of interactions 
possibly inducing QT prolongation would be useful for 
further studies.

Introduction

Adverse drug reactions (ADRs) are a major cause of 
morbidity and mortality, and a leading cause of hospi-
tal admissions [1, 2]. The exact number of ADRs is not 
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certain, and its determination is limited by methodological 
considerations. Nevertheless, ADRs represent a significant 
public health problem. In Europe, studies have estimated 
that ADRs cause approximately 197,000 deaths annually 
[3]. Moreover, they account for 5 % of all hospital admis-
sions, and 5–10 % of hospitalized patients will experience 
an ADR during their hospital stay [3, 4]. However, the 
overall mortality rate attributable to ADRs is low, and it 
seems that most ADRs are preventable [5].

Among all reported ADRs, a list of 23 judged impor-
tant for pharmacovigilance was proposed in 2009, includ-
ing cardiac and vascular events such as acute myocardial 
infarction, QT prolongation, cardiac valve fibrosis, and 
venous thrombosis [6]. In this context, drugs that impair 
cardiac repolarization are particularly relevant as they may 
cause QT prolongation followed by ventricular arrhyth-
mia and death. There is an extensive list of QT-prolonging 
drugs that can cause torsades de pointes (TdP). Many of 
these are commonly used in clinical practice, including 
antiarrhythmics, antimicrobials, antipsychotics, and anti-
depressants, with citalopram and escitalopram being two 
of the most commonly prescribed in Europe.

Citalopram and escitalopram can induce dose-depend-
ent QT prolongation [7]. Although the effect in terms of 
QT prolongation appears to be greater for citalopram than 
escitalopram, the dose–QT correlation is similar for both 
drugs [8].

Although these two drugs are reasonably safe when 
used at therapeutic doses, the risk of arrhythmia may 
increase at high plasma levels [9] or when used con-
comitantly with other drugs that induce QT prolongation. 
Indeed, simultaneous use of more than one QT-prolonging 
drug or an association with another drug that alters their 
pharmacokinetic profile is an important risk factor for 
adverse outcomes [10].

Contraindicated drug–drug interactions (DDIs) are 
neglected by physicians and may cause ADRs and hospital 
admission. Contraindicated DDIs represent 3–5 % of all 
in-hospital drug errors [11]. Increased awareness by pre-
scribers and involvement of a clinical pharmacist to mini-
mize the risk of potentially harmful drug combinations 
are needed to overcome this problem. When identified, 
appropriate actions include recommendations for drug 
changes, dose clarification with the prescriber, correction 
of prescription errors, referral for further assessment, and 
recommendations for suitable nonprescription medication. 
However, pharmacist suggestions are not always followed 
by prescribers for many reasons, such as lack of time, poor 
therapeutic alternatives, or even lack of knowledge about 
the drugs.

Aim of the study

The objective of this study was to analyze all cardiac ADRs 
related to citalopram and escitalopram recorded in a French 
pharmacovigilance system, then evaluate the prevalence 
and impact of pharmacist interventions regarding their 
concomitant prescription with other drugs that induce QT 
prolongation.

Ethics approval

No informed consent was necessary, as the activity of the 
pharmacists was considered to be daily practice. The data 
collected were used in the study only and were anonymized.

Methods

Cases of cardiac ADRs related to citalopram 
or escitalopram reported to the French 
pharmacovigilance system

Spontaneous reports of cardiac ADRs related to citalopram 
or escitalopram were identified and analised in the French 
pharmacovigilance database (FPDB). All ADRs spontane-
ously reported by health professionals (and since 2011 by 
patients) to the network of pharmacovigilance centers are 
recorded in the database. Information about patients, ADRs, 
and drug exposure is available. These data may be used for 
regulatory decisions as well as in research and publications, 
being accessible to health professionals in collaboration 
with and agreement from the pharmacovigilance teams. 
The analysis of the FPDB in this study was conducted with 
the Centre Régional de Pharmacovigilance of the Hôpital 
Européen Georges Pompidou (Paris, France). In June 2014, 
the FPDB was searched for cases of any cardiac effect that 
named citalopram or escitalopram among the drugs respon-
sible, whatever the mechanism, including DDIs [6]. The 
search was conducted from the start of use of citalopram in 
France (26 December 1994, the first marketing authorization 
of citalopram in France) until 30 June 2014.

DDIs involving citalopram or escitalopram 
in hospitalized patients

Data were collected over a 6-month period from May to 
December 2014 in a French hospital with 517 computer-
ized beds (25 wards) using a computerized provider order 
entry system (DxCare®, Medasys, France). Clinical pharma-
cists routinely reviewed, 5 days per week, all computerized 
medical prescriptions involving citalopram or escitalopram. 
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The following parameters were studied: dosage, indications, 
and all DDIs. Drug review was mainly performed in the 
pharmacy department, or in the medical ward if necessary. 
DDIs were detected and extracted on a daily basis from the 
computerized prescription system (DxCare®) interfaced with 
the Vidal® database (drug monographs). The relevance of 
alert signals was then validated by the pharmacists. A DDI 
was defined as a drug pair contraindicated for concomitant 
use [12]. A major DDI was defined as an interaction which 
might be life-threatening and/or require medical intervention 
to minimize or prevent serious adverse effects [13]. How-
ever, alerts for an association regarding a specific indica-
tion or dosage not specified in the prescription were consid-
ered irrelevant; in such situations, the pharmacist was not 
required to take further action. However, if the notification 
was relevant, the pharmacist had to alert the prescribing phy-
sician of the DDI.

Pharmacist interventions

Each intervention by a pharmacist was registered in a stand-
ardized document linked to the hospital’s electronic medical 
record system. All variables were systematically registered 
in parallel in a Microsoft Excel database. The practitioner’s 
decision after the pharmacist’s intervention was also reg-
istered: measurement of QT intervals [electrocardiograms 
(ECGs)], discussion of the risk–benefit balance, discontinu-
ation and replacement with an alternative drug with less or 
no potential to cause QT interval prolongation, or no further 
action (alert overridden).

Data analysis

Descriptive variables were analyzed in terms of percentage 
and standard deviation. Student’s t test was performed for 
quantitative variables (i.e., discontinuation of medical orders 
related to an initial or renewed prescription). Variables with 
p-value <0.05 were regarded as statistically significant.

Results

Cases of cardiac ADRs involving citalopram 
or escitalopram reported to the French 
pharmacovigilance system

In this study, 458 cases of ADRs with citalopram or escit-
alopram as a suspected drug and 151 cases of ADRs with 
citalopram or escitalopram interacting with one (or more) 
drugs were extracted from the FPDB. Of these reports, only 
27 (17.9 %) were cardiac ADRs (Table 1). Cardiac rhythm 
disorders, QT prolongation, and TdP were the main cardiac 
ADRs. Drugs associated with citalopram or escitalopram 
were mainly central nervous system drugs (benzodiazepine 
and antipsychotics) and sotalol. In contrast, our analysis did 
not find any common drugs known to cause TdP and con-
traindicated for concomitant use with citalopram or esci-
talopram (antiarrhythmics, macrolides, fluoroquinolones, 
antifungals, antiemetics, etc.) (Table 1).

DDIs involving citalopram or escitalopram 
in hospitalized patients

A total of 19,797 patients (55.4 % women) were analyzed, 
with mean hospital stay of 3.83 ± 4.92 days. Because some 
patients were hospitalized several times during the study 
period, the final analysis included 28,840 hospital stays. 
Mean patient age was 58.5 ± 20.5 years (Table 2). A total 
number of 57,857 prescriptions were analyzed; 2116 (3.7 %) 
contraindicated DDIs were detected by the computerized 
prescription system, among which 444 (21 %) were consid-
ered to be relevant by pharmacists. Specifically, 168 (37.8 %) 
of the relevant contraindicated DDIs involved citalopram 
or escitalopram (Table 3). Throughout the study, the time 
course evolution of DDIs involving citalopram or escitalo-
pram was relatively stable, varying from one to three DDIs 
per day on average (Fig. 1). Among the torsadogenic drugs 
known to interact pharmacodynamically with citalopram or 

Table 1   Distribution of cardiac 
adverse drug reactions (ADRs) 
involving citalopram or 
escitalopram

Cardiac ADR Number (%) of cardiac ADRs Other drugs mentioned in the 
report

Myocardial infarction 1 (3.7) Atorvastatin
Heart failure 3 (11.1) Hydroxyzine
Cardiac rhythm disorders 13 (48.1) Oxazepam, clonazepam, 

quetiapine, zopiclone, sotalol, 
risperidone

QT prolongation and torsades de 
pointes

6 (22.2) Risperidone, prazepam

Palpitations 2 (7.4) Clonazepam, levomepromazine
Hypertension 1 (3.7)
Cardiac valvulopathy 1 (3.7) Benfluorex
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escitalopram, antiarrythmic drugs were the most common, 
being involved 26 times (52 % of cases; Fig. 2). Indeed, 
amiodarone (20 times; 40 % of cases) and to a lesser extent 
sotalol (6 times; 12 % of cases) were implicated in more 
than half of the detected DDIs. Antipsychotic drugs (halop-
eridol, risperidone, and amisulpride) were the second most 
important class of drugs identified in the DDIs (16 times; 
32 % of cases). Antiemetics (domperidone), known to cause 
TdP, were also associated with citalopram or escitalopram 
(four times; 8 % of cases). Finally, it is important to note 
that DDIs involving imidazole antifungals, antimalarials, 
and first-generation antihistamines with citalopram or esci-
talopram were not found throughout the study (Fig. 2).

Pharmacist interventions

The majority of interventions by pharmacists were car-
ried out by telephone or computerized message (Table 4). 
Interestingly, we observed that 10 (62.5 %) prescriptions 
involving a DDI with citalopram or escitalopram were dis-
continued in response to pharmaceutical intervention when 
initiated during the hospital stay. In contrast, most of the 
practitioners did not follow pharmacist recommendations 
when the drugs were already prescribed at time of admis-
sion. Indeed, only 10 (19.4 %; p < 0.01) at-home treatment 
renewals were discontinued after intervention.

Discussion

The principal finding of this study is that a high number 
of hospital prescriptions with citalopram or escitalopram 
were associated with other QT-prolonging drugs. This result 
highlights the importance of the involvement of clinical 
pharmacists in prevention of potential ADRs related to drug 
interactions involving citalopram or escitalopram. Moreo-
ver, we noticed that, when a pharmacist detected an initial 
prescription containing the described contraindication, the 
prescriber usually agreed to modify the prescription, indicat-
ing the usefulness of pharmacist interventions in preventing 
prescription of contraindicated drugs.

It has been shown that patient safety can be improved 
through electronic prescribing, which decreases drug 
errors and ADRs [14–16]. Indeed, implementing a com-
puterized physician order entry (CPOE) system decreases 
preventable ADRs; For instance, “pop-ups” alerts can 
be used when a documented allergy or interaction with 
another drug or health condition is detected. Neverthe-
less, practitioners often override these alerts. This behav-
ior is partly related to loss of alertness, with prescribers 
being overloaded with alerts and clicking through them 

Table 2   Patient characteristics

a Mean ± standard deviation
b This number is the sum of the different drugs prescribed during all 
hospital stays analyzed

Characteristic

Number of patients, n 19,797
Age, yearsa 58.5 ± 20.5
Women, % 55.4
Total number of drugs, nb 879,677

Table 3   Prevalence of contraindicated DDIs involving citalopram or 
escitalopram

Variables expressed as number (%)

Interventions

Number of prescriptions 57,857
Detected contraindications 2,116 (3.7)
Relevant contraindications 444 (21.0)
Including a combination with citalopram or escitalopram 168 (37.8)

Fig. 1   Time course evolution of 
contraindicated drug associa-
tions involving citalopram or 
escitalopram among analyzed 
prescriptions
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rather than reading each one. This situation may cause pre-
scription errors related to nondetection of important drug 
interactions [17]. The lack of specificity of these alerts 
probably worsens this phenomenon [18], as they mainly 
highlight nonserious interactions [19]. Our study showed 
that, among the 3.7 % (2116/57,857) of the analyzed pre-
scriptions with a contraindication, only 21 % (444/2116) 
were considered to be clinically relevant by pharmacists, 
in good agreement with our previous observations on this 
topic. We observed that practitioners have difficulties in 
translating drug contraindications into clinical practice. 
During our study, the daily number of relevant drug con-
traindications associated with citalopram or escitalopram 
remained constant, justifying pharmacist interventions. 
These interventions were mostly taken into account when 
the DDI was initiated during the hospital stay, demonstrat-
ing that these contraindications are often avoidable. Never-
theless, prescribers tended to maintain prescriptions initi-
ated before hospitalization. This behavior can be explained 

by various obstacles, such as reluctance to change long-
term treatment, lack of communication with primary-care 
practitioners, or lack of knowledge about drugs [20].

Of all the contraindications reported to our CPOE sys-
tem, citalopram and escitalopram combined with other tor-
sadogenic drugs appeared to be the main cause of alerts 
detected by pharmacists. QT prolongation is a serious ADR 
because it can lead to sudden cardiac death [21]. The QT 
prolongation effect of citalopram or escitalopram has long 
been described in many case reports, with cardiac toxicity 
revealed in cases of high doses [9–22]. Drug dosage is only 
one of several factors that increase the risk of QT interval 
prolongation. Other risk factors include advanced age, exist-
ing cardiac illness, multiple medical illnesses, electrolyte 
disturbances (hypokalemia, hypomagnesemia), and concom-
itant use of other QT-prolonging drugs. These factors would 
be particularly important for citalopram and escitalopram, 
which prolong the QT interval marginally [8].

Escitalopram, the S(+)-enantiomer of racemic citalopram 
that was developed to reduce the cardiac toxicity of citalo-
pram, is still not the safest alternative among this drug class, 
based on cardiac risk factors. Other selective serotonin reup-
take inhibitors should be chosen as an alternative, based on 
individual risk factors for arrhythmia [23].

There is an extensive list of drugs that can prolong the 
QT interval. Moreover, the problem of acquired QT pro-
longation is further complicated in patients taking multiple 
drugs. Indeed, there is a relatively high risk that a patient 
will receive at least two drugs whose interaction will result 
in QT interval prolongation [24]. These interactions lead to 
alterations in drug metabolism or pharmacokinetics. These 
drugs include antiarrhythmics, antihistamines, gastrointesti-
nal prokinetic agents, antiemetics, antipsychotic drugs, and 
agents used in drug dependence therapy [24, 25].

Fig. 2   Common drugs known 
to cause torsades de pointes 
in combination with citalo-
pram and escitalopram, after 
prescription analysis. Numbers 
in parenthesis are the numbers 
of patient prescription profiles 
who had a combination of the 
therapeutic class or drug cited 
with citalopram/escitalopram. 
Antiarrhythmics: amiodarone 
(20), sotalol (6); antipsychotics: 
haloperidol (4), cyamemazine 
(5), amisulpride (4), chlor-
promazine (2), tiapride (1); 
antiemetics: droperidol (4); 
macrolides: rovamycin (2); opi-
oids: methadone (1); fluoroqui-
nolones: levofloxacin (1)

Table 4   Outcome of pharmacist interventions related to citalopram or 
escitalopram contraindications

Variables expressed as number (%). *p < 0.01 versus initial prescrip-
tion discontinued

n (%)

Pharmacist interventions
 Direct contact with prescriber 41 (82)
 Computerized message 5 (10)
 Both 4 (8)

Consequence of pharmacist interventions 16
 Initial prescription discontinued 10 (62.5)
 At-home treatment renewal discontinued 6 (19.4)*

ECG monitoring 34 (68)
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We demonstrated that antiarrhythmics (mainly amiodar-
one and sotalol) and some antipsychotics were the most 
common drugs involved in contraindicated DDIs with cit-
alopram or escitalopram in our hospital. These results are 
not in agreement with the analysis of the FPDB, where no 
cases of cardiac ADRs with citalopram and escitalopram 
were related to such drug associations. A multicenter study 
might confirm these results. However, our results raise sev-
eral questions: Are these drug associations with citalopram 
and escitalopram underreported, are they underdiagnosed, 
or are they clinically irrelevant?

Underreporting of ADRs is well known and inherent to 
the pharmacovigilance system [26, 27]. Reasons suggested 
for this include lack of knowledge or awareness about phar-
macovigilance programs, inadequate risk perception, insuf-
ficient training to identify ADRs, carelessness, or fear of 
litigation by patients or colleagues [28].

The absence of management (alternative pharmacother-
apy) to avoid contraindicated DDIs strongly suggests that 
clinicians are not aware of this risk. In the absence of cases 
reported to the French pharmacovigilance system, substan-
tial effort has to be made to diagnose and report any cardiac 
ADRs related to this potential drug interaction. This also 
strongly supports communication to prescribers, as this drug 
contraindication is probably more prevalent than they might 
think.

Our final point relates to the clinical relevance of these 
contraindicated DDIs. Indeed, many patients may be tak-
ing concomitant drugs that prolong the QT interval, includ-
ing citalopram and escitalopram. No fatal cardiac ADRs 
have been reported in this context to the French pharma-
covigilance system. Furthermore, the designation “con-
traindication” could appear slightly excessive, given that 
some regulatory agencies (e.g., in Canada) have proposed 
a “precaution to use” instead. Nevertheless, the risk of TdP 
increases significantly with concurrent use of more than one 
QT-prolonging drug, or concomitant use of drugs that alter 
liver metabolism [29]. Although indiscriminate combina-
tions of QT-prolonging drugs do not necessarily result in 
additive QT prolongation, the increased risk of concomitant 
use of citalopram or escitalopram with other drugs known to 
present this risk is well established [30]. Moreover, because 
sudden cardiac death is rare and its causes are difficult to 
identify clearly, we do not believe that studies and phar-
macovigilance databases can provide sufficient information 
to overcome this contraindication at the present time. We 
encourage everyone (practitioners, pharmacists, drug manu-
facturers, and regulatory agencies) to periodically publish 
full case reports of psychotropic drug-induced QT interval 
prolongation, TdP, and sudden cardiac death, to improve 
understanding of the clinical implications of prescribing 
such drugs.

The main limitation of this study is that electrocardio-
grams of patients who continued to receive contraindicated 
drugs after physicians rejected pharmacist interventions 
were not analyzed. Thus, we cannot report on whether these 
patients had sustained QT prolongation. A multicenter study 
might be able to confirm these results.

Conclusions

This study shows a high prevalence of contraindicated 
DDIs involving citalopram and escitalopram in hospitalized 
patients, although no clinical manifestations were observed. 
The role of clinical pharmacists is important for identifica-
tion and prevention of such DDIs. Pharmacovigilance data 
based on spontaneous reports do not support the clinical 
consequences of contraindicated DDIs involving citalopram 
and escitalopram. Therefore, these results call into question 
the clinical significance of such drug–drug contraindications 
and demonstrate that more studies are needed to establish 
clear recommendations.
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